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® preparation thereof and compositions 

@ The compound 1~[biV(4-fluorophenyl)methyiJ-4-(3-phe- 
nyl-2-propenyi)-hexahydro-1 H-1 ,4-diazepine of formula I 
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CH-N N-CH 2 -CH=CI 



(I) 



) is endowed with calcium antagonistic activity useful in human 
therapy. 
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l-/BIS-( 4-FLUOROPHENYL)METHYL7-4-( 3-PHENYL-2-PROPENYL) - 
HEXAHYDRO-1H-1, 4-DIAZEPINE, PREPARATION THEREOF AND COMPO - 
SITIONS CONTAINING IT 

The present invention refers to l-/bis-( 4-f luoro- 
phenyl ) methyl/*- 4- ( 3-phenyl-2-propenyl ) -hexahydro-lH-1, 4- 
diazepine of formula I 




10 and its non toxic, pharmaceutical^ acceptable salts. 

A particularly preferred salt is the dihydrochlori- 
de of compound I, hereinafter specifically referred to in 
the disclosure. 

A further object of the invention is provided by a 
15 process for the preparation of compound I and of its salts 
and by pharmaceutical compositions containing them as 
active principle. 

The compound I is endowed with calcium antagonistic 
activity, which has been determined in vitro on fragments 
20 of rat's thoracic aorta depolarized by K + , according to 
its ability to inhibit the Ca ++ induced spasms. 

The compound I proved to be highly active in redu- 
cing "in vitro" the increase of the intraluminal pressure 
of the rat's caudal artery, induced by electrical stimuli. 
25 In this test the concentration of compound I which 

causes a 50% increase of the intraluminal pressure turned 
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out to be comprised between 1 and 2 mcg/ml. 

"In vivo" , the compound according to the present 
invention proved to be remarkably active in decreasing the 
increase of the peripheric vascular resistances of the 
5 cat's rear limb, induced by continuous infusion or nor- 
adrenaline. 

The dose of I reducing of 50% the peripheric vascu- 
lar resistances turned out to be comprised in this test, 
between 50 mg/kg and 75 mg/kg by endovenous route. 
10 As a consequence, the compound I is useful in human 

therapy for the treatment of circulatory diseases of dif- 
ferent kind and nature, being moreover endowed with a low 
toxicity. 

The compound I may be administered in form of phar- 
15 maceutical compositions containing it or one of its salt 
as the active principle, alone or in combination with the 
conventional excipients r carriers, sweetening and flavou- 
ring agents normally used in the pharmaceutical practice. 

The process for the preparation of the compound I, 
20 according to the present invention, is illustrated in the 
following scheme: 



0166302 



fi / — -\ 

N 

■+ c 



- 3 - 



C,H^O-C-N NH + ^^-CH=CH-CH„C1 



2 5 N/N/ \Lj/ 2 Et 3 N 



2 H 5 oi-N^^-CH 2 CH=CH-Q 



« / \ ( F -^1 CHC1 

(v /VCH^CH-CH -N ^ NH > 



Et 3 N 



10 




-CH=CH-<Q> 



F 

The 1-ethoxycarbonyl-hexahydro-l, 4-diazepine is 
alkylated by a cynnamyl halide in the presence of an aci- 

15 dity acceptors: the ethoxycarbonyl group is then removed 
by alkaline hydrolysis and the resulting compound is reac- 
ted with a 4, 4 1 -dif luoro-benzhydril halide f in the presen- 
ce of bases . The compound so obtained may be then optio- 
nally salified according to known methods. 

20 Suitable solvents which can be suitably used are 

acetone , ethyl acetate , methylisobutylketone, methylene 
chloride etc. 

It is moreover obvious that protective groups other 
than the ethoxycarbonyl one may be used. 

25 The following example further illustrates the in- 

vention without limiting it in any way. 

EXAMPLE 

a) 4-( 3-Phenyl-2-propenyl) -lH-hexahydro-l f 4-diazepine 

39.65 Grams (0.26 moles) of cinnamyl chloride and 
30 39.2 g (0.4 moles) of triethylamine were added to 34.4 g 



0166302 



- 4 - 

(0.2 moles) of 1-ethoxycarbonyl-hexahydro-l, 4-diazepine in 
200 ml of methylisobutylketone. The mixture was refluxed 
for 3 hours, cooled and poured into water. The organic 
phase was separated, washed with water, the solvent was 
5 evaporated and the residue distilled under reduced pressu- 
re, obtaining 51 g (88.5% yield) of a product having b.p. 

183-186%. „ which was refluxed for 20 hours with 1000 
0.2 mm 

ml of ethanol containing 200 g of KOH, obtaining after 

partial evaporation of the solvent, dilution with water, 

10 extraction with toluene and distillation 25.7 g of 4-(3- 

phenyl-2-propenyl ) -lH-hexahydro-1 , 4-diazepine having b.p. 

142-144°/ 0 . Yield 59.3%. 
0.2 mm 

b) ( 4-f luorophenyl )methyl7-4- ( 3-phenyl-2-propenyl ) - 

hexahydro- 1H- 1 , 4-diazepine , dihydr ochlor ide 

15 A solution of 10.8 g (0.05 moles) of 4-(3-phenyl- 

2-propeny 1 ) -lH-hexahydro- 1 , 4-diazepine , 11.92 g ( 0 . 05 
moles) of bis(4-f luorophenyl ) -chloromethane and 14 ml (0.1 
ml) of triethylamine in 50 ml of methylisobutylketone was 
refluxed for 6 hours. After cooling, the mixture was wa- 

20 shed with water to neutrality, the organic phase was pre- 
parated and dried on anhydrous sodium sulphate and treated 
under stirring with 0.1 ml of gaseous hydrochloric acid. 

The dihydrochloride was filtered and crystallized 
from absolute ethanol, obtaining 18 g (73.2% yield) of 

25 l-/bis- ( 4-f luorophenyl )methyf7- 4- ( 3-phenyl-2-propenyl )- 
hexahydro-lH-1, 4-diazepine, dihydrochloride having melting 
point 175°C. 

Argentometric assay: 99.7%. 

Acidimetric assay (perchloric acid): 99.9%. 
30 The F, N, C, H values are in agreement with the 
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reported formula I. 

The compound so prepared can be administered by the 
oral route in form of tablets, sugar-coated tablets , cap- 
sules, drops, solution and the like. 
5 The following formulations are cited by way of an 

example : 

a) tablets containing from 5 to 25 mg of compound I, mixed 
with excipients and disgregants conventionally used in 
the pharmaceutical practice? 
10 b) solution for the administration in form of drops, con- 
taining from 5 to 25 mg of compound I in 1 ml of hydro- 
alcoholic vehicle containing the conventional sweeten- 
ing and flavouring agents commonly used in the pharma- 
ceutical technique. 
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CLAIMS for the Contracting States: 

BE, CH, DE, FR, GB, IT, LI r LU, NL, SE 

1 . 1-/Bis- ( 4-f luorophenyl )methyl7-4- ( 3-phenyl-2-prope- 

nyl)-hexahydro-lH-l, 4-diazepine of formula I 




and salts thereof with non toxic, pharmaceutical^ accep- 
table acids. 

2. l-/Bis-( 4-f luorophenyl )methyl7-4-( 3-phenyl-2-prope- 
ny 1 ) -hexahydro- 1H- 1 , 4-diazepine dihydrochlor ide . 

3. A process for the preparation of the compound of 
formula I characterized in that 1-ethoxycarbonyl-hexahy- 
dro-1, 4-diazepine is reacted with a cinnamyl halide in the 
presence of bases, that the ethoxycarbonyl group is remo- 
ved by alkaline hydrolysis and that the obtained compounds 
is reacted with a 4, 4*-dif luoro-benzhydryl halide, in the 
presence of bases. 

4. A process according to claim 3 characterized by 
using cinnamyl chloride and bis- ( 4-f luorophenyl ) -chlorome- 
thane in the presence of triethylamine, 

5. Pharmaceutical compositions having calcium antago- 
nistic activity containing as the active principle the 
compound I or one of its salts in admixture with suitable 
vehicles and excipients. 

6. Compositions according to claim 4 characterized by 
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containing as active principle the dihydrochloride of 
compound I, 

7. Oral, liquid or solid compositions containing from 

5 to 25 mg of the compound I or of salts thereof. 
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CLAIMS for AT 

1. A process for the preparation of the compound of 

formula I 

5 




10 

characterized in that 1-ethoxycarbonyl-hexahydro-l, 4-dia- 
zepine is reacted with a cinnamyl halide in the presence 
of bases, that the ethoxycarbonyl group is removed by 
alkaline hydrolysis and that the obtained compounds is 
15 reacted with a 4, 4 1 -dif luoro-benzhydryl halide, in the 
presence of bases, 

2. A process according to claim 1 characterized by 

using cinnamyl chloride and bis-( 4-f luorophenyl) -chlorome- 
thane in the presence of triethylamine . 



J 



Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets 



® Publication number: 



0166 302 

A3 



® 



EUROPEAN PATENT APPLICATION 



@ Application number: 85107220.7 
@ Date of filing: 12.06.85 



int. ci. 4 : c 07 D 243/08, A 61 K 31/55 



@ Priority: 19.06.84 IT2147184 



Date of publication of application: 02.01.86 
Bulletin 86/1 



Designated Contracting States: AT BE CH DE PR GB IT 
LI LUNLSE 



Date of deferred publication of search 
report: 26.03.86 Bulletin 86/13 



® Applicant: POLI INDUSTRIA CHIMICA S.p.A., Piazza 
Agrippa, 1, 1-20141 Mllano (IT) 



@ Inventor: Massaroli, Glan Glacomo, Via Lauro, 
Rovegnate (Como) (fT) 



© Representative : Blanchetti, Giuseppe, Studio 

Consulenza Brevettuale Via Rossini, 8, 1-20122 Milan (IT) 



@ "1 -[Bls-(4-fluorophyl)mathyl]-4-(3-phenyl-2-propenyl)-hexahydro-1 H-1 ,4-dlazeplne, preparation thereof and compositions 
containing it 

@ The compound l-[bis-(4-fluorophenyl)methyl]-4-(3- 
phenyl-2-propenyl)-hexahydro-1H-1,4-diazepine of formula 
I 

F- 




CO ^ — ' (') 

< 

^ is endowed with calcium antagonistic activity useful In hu- 
^ man therapy. 

o 

» 

CO 
CD 



u 



ACTORUM AG 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 85 10 7220 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CM) 



FR-A-2 159 369 ( JANSSEN 

PHARMACEUT I CA N.V. ) 

* Page 9, line 30; pages 11-12 * 



CHEMICAL ABSTRACTS, vol. 93, no. 
15, 13th October 1980, page 42, 
abstract no. 14283 lr, Columbus, 
Ohio, US; C.K. SCOTT et al. : 
"The effects of flunarizine, a 
new calcium antagonist, on human 
red blood cells in vitro" & 
ANGIOLOGY 1980, 31(5), 320-30 



1-7 



1-7 



C 07 D 243/08 
A 61 K 31/55 



TECHNICAL FIELDS 
SEARCHED (Int. CM; 



C 07 D 243/00 
A 61 K 31/00 



The present search report has been drawn up for an claims 



Place of search 

THE HAGUE 



Date of completion of the search 

12-12-1985 



Examiner 

BACON, A. J. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken atone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



